. From the viewpoint of semiconductor physics one of the most challenging features of thin films deposited from vanadium pentoxide gels is their surprisingly high electrical conductivity [3, 4, 9, 10, 17, 19, 20] . Bullot [10, 17] ). From the temperature dependence of the d.c. and a.c. conductivity at various humidity, Barboux et al. con- cluded that polyvanadic acid gels of V205 . n H20 nominal composition (0.5 --n --1.7) were mixed conductors, in which the ionic contribution to the conductivity preferentially depended on the amount of water in the material [19] . The analysis of the dielectric spectra of V205 .1.6 H20 xerogels formed by polycondensation of vanadic acid led Badot et al. to the conclusion that the mechanism of electrical conduction was hopping of H+ protons in this system [22] .
Our recent experiments on xerogel films made of CVD vanadium pentoxide [23] lent further support to the notion that the conductivity in these materials is essentially governed by the amount of intercalated water [24, 25] . However, the question arose how intercalated water can influence the conduction process.
In the present paper we report novel results on the [24] ) the current-voltage characteristics were recorded between -10 and + 10 V. At low bias, when the current flowing through the film was less than 250-300 f.LA, a linear dependence was always obtained (curve a in Fig. 1 ). As the current exceeded this critical value the currentvoltage curves displayed a nonlinear behaviour (curves b and c in Fig. 1 ). For samples with a thickness of less than 100 nm linear I-U curves were obtained in the entire measuring voltage range (curve a in Fig. 2 ). This linear response confined to a narrowing voltage interval with increasing film thicknesses (curves b and c in Fig. 2 ). This phenomenon could be anticipated recalling the switching characteristics of these films. Bullot et al. [27] [25] suggesting that it is the charge carrier concentration, but not the conduction mechanism which is affected by hydration. For clarification of this essential point 1 / f -noise experiments were performed.
The low frequency part of the conductivity fluctuation in solids is dominated by the bulk 1/ f -noise. Although an indisputable theory of 1 / f type mobility fluctuation does not exist [28] the Hooge-Vandamme relation [29] has been found to hold in a large number of experiments [28, 30] :
where the following notation is used : R is the resistance of the sample, AR the measured resistance fluctuation, JL the mobility, n the free charge carrier concentration, Veff the effective volume, i.e. the real volume of the sample if the current density is homogeneous, f the frequency and K 2013 1. aH and JL L are the noise factor and the mobility in the case of pure lattice scattering. Recalling that the maximum value of the noise factor, a H is of the order of 10-3 [30] , the Hooge-Vandamme relation permits a direct estimation of the upper limit of the free charge carrier concentration (for details see Ref. [31] ).
In figure 3 , the upper limits of the free charge carrier concentration, n calculated from equation (1) [32] ). The room temperature conductivity of the films deposited from gels was also two orders of magnitude higher than the single crystal value, while the thermal activation energies were practically identical [25] . Thus [33] who demonstrated that the V4 + sites are solvated by strongly bonded water molecules.
